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(57) [g^J 

H"/7f 1 1 0<hv aHB3-K7v* t i 0^6«i3/j: 
V^r^Sf&n- K7y£ 1 1 OiC»WT*B9ltlSIBl 3 
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(2) 

1 

(H*ffll] Bffl«9*3-l«7-KiLTtMALfc3 
[ffl*«21 BfflB%*3-K l 7-FfcLTtM*Lfc3 

tu $ n * a a ft n z t +j i * > ^ 1 i > f t * * > ~? 1 J > 

<?) gig * a c <t o sa a nfcssaift^ * m 5i ^ t mb 3 
-M7y*ic**ir**ai:. afiA**w**K* 

.aias-r *»jS/»a***» t snar a c * 

[3S*I53J B»B**3-H7-l«i:bTlMALfc3 

■t*js«¥Sfc. c0«s*afcJ:o«»anfcflB& 

BfflB3*«^T*J»B3*frBM"*art7' 

BaB^ilB^I^THBa-H^y^^W**^ 
-A^eyfWCW^T, [tf|l23-K7'yiM:t& 

»sn*B»ff^*At«.**** , *"*»-*/« A * 

[0 0 0 I } 

»C»*B**fc 8 kbps SKaT«ttli-yhU-h-eff 
[0 0 0 21 



»W*4-3 0 19 00 

fiBpfinfcSF»9fc:»*fcUT. CELPCCodeEx 
cited Linear Prediction) £jM<Jfl6ttTH4. 
CO 0 0 33 C0)CELP**tt. AT&T^WM. 
R.Schroeder .fttB.S.AUlKtCiO "Code-Excited Lin 
ear Predict i on (CELP) "High-Qual ity Speech at Very 
LoaBil Rates *' Proc. ICASSP:i985, pp. 937-939 (Xtt 

i) -cBaanTa*, saR<&**:tf£i4T**;»a 
^Ltiii^n, aa*>aa*. n-gtB^m^^. n 
*ca*w#ttsft-c*fc. cELP*««>»att. lp 

C (Liner PredictiveCodingt&fl^flllWF^fl:) £#7 
*A*0B»»***»flMS* / ** MI>£tT3- 
jr£*M&U £«ff*B*£A*J**B#a)»tt*»B 

[0 0 0 43 BSIt fi»©CELP»*rJ;**^ff 

T***>yu>^*nfc**a**fl»x»**fi o 

#-*>7^S&»^ *>yu>y«aa*8 kHzW 
btl. LPCW?^-^ (a. . 1 = 1. 2. - 

pi watasn** ;fl)LPCf«/t7>-?«. 

LPC&I*7^JU* 6 3 0 Ca»Sn6. ft*. Pi** 

*7-(*i'6 3ooeBMH(i) tt. tan 

[0 0 0 5] 

tan 

i 

H(2) = ~~ 

p -i 
i - ac c. z 

0 AT<0£j6fc7 <*#6 3 0 0l*lBtta**S 

D-:/7U-z>a>iHB*t'** 

[0 0 0 61 LPCS0*7-f 3 Oa>Aa«^T?* 

ftBWB**** HW*. a*3-F^y^ 6 4 0A»6a 

jo aRanfc«»^H^c*w»7 2o-ca*«)^> 
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3 

[0 0 0 7] ifi£3-H:/7*6 4 0ttXfii 

SfifcCi;*JtW(Analysi$ by Synthesis) fCfcoTfr^ 
fc<7>T&0. 0Bay.B.KIeijin 0. J.Krasin ski and R. 
R. Ketchup "lap roved SpeechQuai ity and Efficient Ve 
cior Quantization in CELP*\Pro c. ICASSP. 1988.PP. 155 
-158 (£f§K 2) i:^btlTU6 0 C(D^lK2IC,fc* 
i. LPCM7YW6 3 0fl>B(»M«eyf«* 
«ffla-b (a. bttBBMM««f>7%a#"eaO. 
ii#a = 2 0. b=l4 7) iZbfcoT®glal586 7 0 

AOlf7?mi!l:»t«ffl»W^ h/^IWL, C 
ft #3- K7-H*LT»lS3-K:7-y*C!**aft 

CO 0 0 83 fiHfcB»ffl*»*$ HMaBSRSff?* 

ZW&itm*!? h;u<03-H7-F*MB1''3»*Hi* 

T. LPC&«7*JU*6 3 0K*9 7*A*BJM«fT 

Hi^asan*, cco^»6 2 owasrtiaKSE* 

Wi7<<)\,* 6 8 0 £®TgSgft££@S6 9 0 

*U ¥9 2 A ¥S 2 a«&<»tf3fflti 

[0 0 0 9 J eUK&BBMU iHfS3-K7?* 6 4 0* 

S'hSOt*laIK7 0 0Kfc^T¥«2*K««>fl* 
aft»A*3-H7-KO#*t>fr<*A6ft*. *fc, ft 
SSI 6 5 0T»i:iin*y-f >t)¥«2*«fi^ft/h^ 

[0 0 10] *C. HBwaartjMteSftlMMfrK 

7 i 0 hJU0>3- K7-K*U*r-3lB* 
U4n. »*»7 2 0T«)y< >ta>fiK, LPC&tfE 
7<M^6 3 0 T<&7-r;WJ'«»*fiT. SfiMWW 

2*««<oa*«**;i*«*'^ HKDMatfy* 

>»<JRA£H*. fcfc. «Ba*Mtt7<MP* 6 8 01* 

[00 ZlCO^tlCEL P^jM, -&fi6t^ft^ 

i: a ^7 « Cft* * 7 ftfiB^Wfl* 

fff*!"*? MUSr#aft-CV»*^T, 8 kbps ff$cOf£t: y 



(3) #$¥4-3 0 19 0 0 

4 

*U 8 kbps »T«)ti-y KU-KTttaHW*fc^a 

TaH*(*l±4tt*»tt*<P.kroonfttB-5.AiaIK(cJ: 
oTPlTCH PREDICTORS flITH TEMPO RAL RESOLUTION" ,p 
roc. ICASSP. pp. 661-664. 1990 (X(K3) J3 J: ^"IMPROVE 
0 PITCH PREDICTION tflTHFRACTIO NAL DELAYS IN SELP C 
ODING" . p roc. ICASSP, PP. 665-668. 1990 (XSR4) T«l 

sanrn*. zft^<D:t$3fc£tf4KffiCSan£# 

70 fete. B5K*JttftLPC*J«7^^^6 3 0©«ft« 

{0 0 13] **ttCtt7*7*>*U>ytt. *>7* 
^ft1K«Jfca<O0*WAU rt»7-f^^-Cit>'7'JKB 
iil^tOT^w^^.fcoTfT^^ir^T*^^ 7'y7>-* 

a? >yj >yatifc«flMM« l ?>7^»ttTa«Eitt 
ick-sraaanfc*, «jga0*>7Ji>»fiT*>;/ 
;i,^jH9i*4nT7cw-tf->7 p u>y««acsan. $ 

cneft i/2-tt>y;m»irstffcJBffli«^^ 
[0 0 1 4j C0><fc3K. BiS3-H^y^a)-9->7'U 

SK>tt8*w± u jtaft»*aaR#a*aft<5. x 

A«3ici:nn *>:/<j>y«*a*2»fc:**;:i£ 

J:oT*^*>:?^SNR#fctt§???0. 9dB. 8 
ttWCO. 6dBftl±T*i:**rO>*. 

[0015] znumxitr vf*t>1 

U>yi:<tot. jfi*&3- YlytWiX&J v~fi* 

183- K7-y *A»&0>BMfi#'*i' Ml«*<CBT3» 

# ftfflMfcBWffl*** HI>03-KM (-f>x 

a. HAtf7V/*>7'»J>^OlB**2(StCLfc» 
BMJS^^ h^w»BicB-r*»»a^2«Jr>i 
^^^tC, l7U-Aa0 4fcfvNfJ#B^WftlT*. 
[0 0 16] 

3-Ky-y^S*T*a*a)CELP»3C«r*l»T. 7 

(f^ifl^. anssrt±i"^t>ww?9^ftsaB<^*ai»* 

50 £»*B*3- F7-y ^fcflBMM'** S^KJRC 
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[0 0 1 71 KDittb. ***Wfc«#MMMlT*ll 

[ooi9i *iiBflttJ:S2<oP5ja.'ai:!8*T«anfct> 

0>tr. 8mB*s«fctf83S*l8flDatt*^fc<. SStS 
[0 0 2 0) 

[ss * fc&0>*®j #s f a»±JEfo«affl*» 

n-HT^? (jgfS3-t 4 7'-y*) £. *>7jW;*f95* 
# SB U T igJS 3 - K 7* »/ * *> £&i@ft5S0><t n 

k * m a n -s a e* e * r * t* * > * 1 J > * t * * > ? 

[0 0 2 1] BJ6a-H7y*e»l*Sft*]MI**«> 
LT*»6nfcKv*Hm. *&WtSflMI«W>»*M 

[0 0 2 2] 

«?3-r*7*i'fclHfrf*J:&eJ;0. 

[oo2 3] a«3-H^v^c»*r*a» 

fflllWl&jftirtjW******^*^*"^* 7y7* 
> 7*'J > ytc fcA^to ^-fiSfSa - H 7*-y ? X 
* fc It fcT y ^W*a*»-«K«fc*ift J: -5 C* 4© T. 

[0 0 2 4] *fc. K-y^«*tt7U-A»*a«>«^W 

I-^^xafl/jft^<'5te^<t:«l-S*»)tL.T)ajp3-Hy 



t) »K¥4-3 0 1 9 0 0 

6 

[0 0 2 5] 

[&££)] BIT. Hffl**!HLfc* t $*R l S ro *WW« 

mars. ■itt*»w©-«iSMK»*s^i?^fc* 

0<07*a-y£a-?&3. 
[0 0 2 6] 01C*H>T. 

0 0A^7V-i>A-;77 1 0 1 KAflStt*. 7U- 

1 o its. \*%F<mm*L®w> 

itf Ltt, ffitt I 6 O-V&Z. 7 U-A^-y 77 1 0 lfrfc 
«17U-AOX*»>»fll*»#W«. LPC5t8tIs]K1 
0 2*S£tf&*ttl*7.<;l'$' 1 0 6^«i»S*X5. 
[0 0 2 7] LPCftffflmiO 21*. HAtfeEWI 
iiSffl^TX^^ft^l^LTLPC (Linear Predt 
dive Coding : 38»?»l?*9ffc) »»*m>. PfflWL 
PC^ill«a («. . 1 = 1. 2. -p. I . ifcfciiE 
*m& U. . i - I. 2. p) tttti 

ahfe^sBwasfctisweRatt. 1 o 3 c 

2 lOSaitflfrtf****?*** 1 0 7 « 11 

2. 1 2 2 Tfilfflatt*. 

[0 0 2 8] S*W*t7.<Jl'* 1 0 6tt. 1SIS3-H7' 
•y* 1 1 0*3i0f«^3-r 4 7'yd' 1 2 0ft>«=>fr(S7.< 

**|K&*W7&fT 5 MUMl* 
7. 112, 1 2 2Wfi«raaH(l) ». [JkU TB 
j^an*. t*ftW7^*#l 0 6«65jB«K 

[0 0 2 9] 
JP [S2] 

H<8/7) 
W(S) = — 

fit, rtta*tt»*©***w**"* yt * ;t '~ 5 ' T ** 

(OSr^l) . 

[0 0 3 0] a*ft»ft*7-f^l 1 2. 12 21*. 

Hd) ft*eaBH«k«>»*7^jH't. wd) /i*eis 
o. -eweasaHo (t) i* laai TJEian-s. 

[0 0 3 1] 
[%3] 

H w «-H (s/r) 
*^J5SW0*5(Cfi*W7 7<^? 1 0 6*IBv»ftt. 

tss. {ajstcSTSti'^ti^ticB'iisaha. 

[0032] aec. a*fttt&Be7-r 1 1 2. 1 
50 2 2#SB8*te*t / <9 hiU»B3RICSJ8*4AJ5t^«fc"5 
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(5) 



-3 0 1 9 0 0 



b 6*lT^4. C0fi*tttt£«7*Jl^ I 0 7tt, 
«7l/-A0flfi£S*Wt&J*7* JW* 1 12* L 2 

CO 0 3 31 *L-C, a*WWft*7-f 1 0 7<7)fJ 
A*JS«>t£ h^*W*U KKBl 0 

[0 0 3 4] LPC»»HB1 0 2tt. LPCfrST&fr 

Co o 3 si Bkhninwte* ±xyu-A^&xrrt>ti 

-Afc»«U it^7U-A^i4Tff^™fl^^^ b 

* i i o. asa-nr** 1 2-bo>ai«-fffcn*. $. 
r, aea-H^y^ 1 1 oA»e^y^HH j ewe* 

fcBOMM'** MI>X' HM*7C». L/M 

=k) &ia*ft*ttsu fs&mi itX* 
y<>fl*s6i;fca» 4 &9 i 1 2*:« 

&T£o fi*Wta«7*^* 1 1 2TI*. 7-f*$"J 

[0 0 3 7] 7l/-A/b7r I 0 l^^KAU 

3hfcAai*J*fl«ltt. U*ftW7^*^ I 0 6«Ci-3 
Tfi*ttW*6ftfc». WJJ»1 0 8TW7I/-AWBO 

T&«&tftt£fifc7 < JP* 1 i 2*^fl>drt*^* 
toaS^Cjfh^E' 288 

^^80581 i 4rsso2Sftii £, i^ttvs 

4>7v$7> j A«aiS3-H^y* 1 1 0 7V 
£tM 4 2fC^A6tl-So 

[0 0 3 83 JK»«kl». SUS^* hJP E i ttMfctf 

vaai E< in**** 1 t»s] rssn*. ft 

(0 0 3 9] 
[8*4] 



[0 0 4 0] 
[35] 



SH X| fl 



iff [00 4 1 ] 
[ft 6] 



h(Z) h(l) 
h(3) h(Z) h(l) 



h(l) 



J 



20 X' tS6) 0>62Ift2«&0l'*U *n#« 

[0 0 4 2] Z0>£5'ZLXmi&3-} i '7v2 I I 0d> 
&Sifi&B»«^* h^X" 1 WB&mZt* Ml 

a*ft*tftfifc7-<;lr^ I 1 2©li5*3^j|L9l*>n» CCO 
7* 1 2 O^fccotttf^ hiKOajRfc. JB«3-K^ 

^©BOMt^-** h;uX Ji 

X=*3 • X»' + s • N»« 

<t^5n^. flu a, gii^n-eniiiUHL 1 1. 1 

2 1 fc43MTi«J63-F7v* 1 1 0AJ:y«IS3- K 
[0 0 4 3] ■Dfclt^^ h^X*®^ 13 -^ 

■/■y^i i ottttt-ra^iSco^Tawr*. Hie 

U, 7v^>7 , 'J>i/lHlWl 3 lT"9->y^f»lll^ 

{PAsn/Lfg, (*)W7^;u^*iia-r*c<ki:«kr?r7 

X MSiSac^y h*7«BR«:»'3D-/<X7-f ^5 

[0 0 4 4] r5LT7-yytf>^'J>ysnfcBft« 

1 0 5t:J;0^*^tl*S6.*a^"9**.«b(r®-9T l It 
50 > ft*. ».*/«.«i*«ia» 1 0 5 
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(6) 



1 1 OcOlM Xlfifyttym >#\Z&r>T$ttkLt& 

10 0 4 5] a = DTo -N. /2 
b=DT P + N> /2 

F7***>tK*?»0. H*«fclTy*»Btt2 01f- 
>7^/&'6 1 4 7*>yjU*TfTftn4Ct*<*^Ct 
N, = 12 8£T*. *fc. Dtt77^>^'J 

[ f K (K+l) /2) +2K) • No 
fctt*. K f Np <OB#iB*Bt>5tl*K«4 0, N, 
-l2 8MJft. Cfl!>»»BBU42 2. 5 2 8, 0 0 0 

tctto. cn**Bi-aB» 

fcfcHBl 0 5TB*3-K7-v*l lOCBtt**^ # 

Tv^-ih^y^BBl 3 lTi$flMt*»*7<y7 r tf> 
7'iJ>yL"CH*tc*>Mfr&'f. .aSa-K^y* i 1 

4. 



4-30 19 0 0 



70 



10 0 4 9] B±a>»gfl)iBBtr*A6*lftff^<t /, <9 

*-*tt, TJU^^U^*l 4 2-c*fiffca*i* fflflfl 

fcfc*. TAf yWltl 4 2TttLPC»«HBl 0 

e,nfc7U-A*ffifl!)t:-y^HJ(l!T» 03- Ft, fi/b 
SSS^BB 1 1 5 ?#g>6tifciE£3- KT'-v £110 

y-f >«>iB«fty-r >»^ftBBi 4 0-ctwfcLfca 

1 2 0 0><f >TV?*fl3-Hfc<fctf. 1 

S202. 203, 2 o 4r*n*nfa-»ft:an4. 
L,r, (MfcatifcBfc3-K7v*<0< 

^y-T>\ 8*3- H^y^cO<>r-y^X^J:r^y< 



[0 0 4 6] SffilElSSl 3 2Wta^ltt, H91SBK1 3 
3T (D-l) ** SKffiSiS 3 ftfcffi. fflft>3- 
F7«y* 1 1 00>*5c (40^>^=l^l/- 
A) SSKWOtBStt. B(S3-Hy-y> 1 1 OfcttttS 

[0 0 4 7] niSUfc<fcotC. t$*ff)t$«5tC<fc^SS3 

> # » C <k o T B * 3 - H 7 v $ <i X * D (S fc & 0 . 
H«3-Hy^^O«BfcBf **»fi**tf1**Q* < 
D»IC»*+»4:^9BB*<*ofc. t^U-AM 
tfB*3-H7vfr«>*7C*K. A*|*«M*>*>7 
«J>y«Sta*8 kHz&T**:. CSC 5] <7>:622&2 

• 8X i 0 3 /K 

BWftB^BESnfcB. 18***2 1 7<k0fflfl*ft 

4. 

10 0 5 1] B2C*J*t*»J«/«PJ***BB2 0 6, 
7 7 ^>^U >yiEl852 2 0. igK®»2 2 l*5<fctf 
RI9I £HI8& 2 2 2 tt, *n*hB 1 WE® 10 5, 13 
1. 1 3 2, 1 3 3fcH-«>fiB*«rr*«>"^ 

[0 0 5 21 B 3 C. *«WWBtt*«WC»3**# 

SlUi. ».4/»ja»*BBl0 6lcJB^*lfy*fliB 
T. *** 

[0 0 5 3] *0BBHfc*^Ttt. 7U-AWt 
**»W*1T?T, tfy*BB*#*T*0. K**H 

*jStBBT?ttW7l/--/»»B*3--K^*B*^-k"5 

0CBBU EttUfctfv*BB*C»^"Clfy?B« 
MSBB1 5 i-C7U-A^ffi^^*v^J 5 I^Tp 

[0 0 5 4] z^^o^fdiyu-ix^^y^mmizm 
r£tt, Tp 00MB*eBT**BWJ:^fc*» BBK^ 

[0 0 5 5] ft*- ^7U-A"CC0t:'yf'fiJfflT 9 £tt 
AT, «7l/-ArB*3-K^^*6BBSn^JI 

[0 0 5 61 

[BBcostBl KiSW'^fc*^^ *BB£J:*itfB 

TZZtlZZD* ®Q)l®n£7 7^>7''J >ytT^F 
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(7) 



11 

[BBaffiJMftm 

{0 1 1 *RBfl-*BWC*4 tJ*»5ffc»Ba7 
10 2 ] R**Hfc***J*n*fc*Ha>:7n 9 »B 

[0 4 ] H*ftfl£fll«*PB4ff:BB® 7 D v 5® 
IB 5] tt*<DfW»feBBlC*tt*B»M*^ 

1 0 O-'-W&IMAWBT' 1 0 2-LPC 

I 0 i 0 4-fcfyf- 



22 

-K7vjr 

I 1 2-fi*fttt&flK7-f JP* 



20 



1 1 5-A/hSSfBBB 
-F7v* 

1 2 2-**wtd«7-f 

I 2 5-ft'h3R£(slK 
*>7"J>yHB 
1 3 2-3XEIB 



I 4 >JWftB» 

»<tfb!sI8& 

1 4 2-vn-*7U^ 
1 5 0 'J 



»H*4-3 0 190 0 

1 0 6-fi*W 
1 l O-BBiii 
1 14 — 2 AM 

1 2o-«at3 

1 2 4- 2 SB 
1 3 l-7v7 
. i 3 3-1831* 
1 4 i-y<> 
L4 3-UJfttt 
I 5 L-fcfy* 
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